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1-eflAl n]]a.el^ a>o]^1- ^^^>7l S)n STI (Shallow Trench Isolation) 7l#3f 

SAS(Self Aligned Floating Gate) 7]#-g- ^-aH ^-g-§>^# ^-f 31*1*1 7flAi 

<H €-0-5- SRr SL2: S]^7> ^ ^ 5L) Jl , i4 tb ^ 

£ 6 

^EflAl DflJELiM, ^ H^l, ^ S3]*], tH^- 4i.2_^ e}-<y 
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*]^- 7fl^l ^ ZL *fl2: " 0 V ^ {source resistance improvement 

structure of flash memory and its manufacturing method} 

JEla^r SAS(Self Aligned Floating Gate) 7]## ^ #EfiA] pfls.^ 

Jl, iElb^r SAS 7}^ ^-§-*l ^-ffi] ^sflA] nfl S &) EA}^ sgigS. 

5.2^ SAS 7l## A>-g-^^] ^^-o] S-HflAl pflae) o^sflol ^-Efl# £Al*l ^ig 

5L3a^r SAS ^HflAj ojlsel ^ o^o] ^l-Efl^. jea]^ 

£3b^ £3a^ a-a ^ ^^l^. 
£4^ £3a<>)l^^ ^-o] 7} s- + o].%-ig ^ -f S^tr *2fl-*l 

oflsel s]^l- 5E. a) ^1 sl^iolcf. 

JE5^r H31*l SJol'g £^1*1 ZLBflHolcf. 

£7a vfl*l £7d^r ^tr ^2flAl nflo^o] ^ hV^^ ^elll- ^.a}^ ^^£o] 

100; A-ltiAE El lo)E 110; >i <g<* 
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112; sfl= H4; Bflc zj^gj. 

116; >a 120; ^ 

126; B31*l 

<13> £ ^SflAl dlii 7-^1 7fl*i ^ ^ ZL 7)]2: "J'SH ?1*1 3°-^-, ^ 

4 >*M|*M1 ^*r£ "fl-E.^ >S ^^}7) ^sfl ^-g-^ STI (Shallow Trench 

Isolation) 71^-4 SAS(Self Aligned Floating Gate) -§-A]ofl ^-g-^-g- 7j-£- iii 

7n V # 31*1*1 7fl^Al^ ^ ol^ #5flA] DilS^^ iOA ^ 711 ^2^3. ^13: «o V ^°fl 

<14> <as>^ NOR^ *HflAl nflSE)^- ^s. 4i^.^(common source) ^l-g-^ 2*4. 

<r, 167fl2l -fiu}tf I7fl^j ^(contact )°1 ^^H, °1 167fls} J&s] ±.SL£i 5]-o]( S ource 
line)£ ^tt^ 3l°H (diffusion layer)(N+)S <S^£M $i4. 0.25/zm EE^ 0.18^ °1*H 

tfl-r-^-S] to^ll^ 4i7f 7]#(isolation technology)^ STI (Shal low Trench 

Isolation) 7)## Af-g-sj-ji oij7 ( s.^] nflS-H^ 0.35^ °1*H1*1 SAS(Self Aligned 
Floating Gate) 7l^-§- Aj-g-<5j.c*| 4°]^* ^^*>7fl ^A^ui ^^.^ , ©Jel^ 7 l^e] 
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<15> x£^ t £ia# ^Ss}^, SAS(Self Aligned Floating Gate) 7l## 3 -¥-3 

#EflA) ufls.el -f^ ^^£7> £X|£H JSllb* %^e>^ , SAS 7l## ^-g-*V # 

<16> a] 7}*] , i^JfS 2^ tH£- 2**1 6^ TflolEo]^, 8-8: ^ 

STKShal low Trench Isolation)*^ , 1Q-& E.aflSl ^^o]^, 9^ wjH er^^H, 4^ 7flo]E 

S^l^H SlaSl- 511b^ #2fl^l H *r M 3 

<17> £ a)^ *><2f ^-o] SAS 71^-^ a]H 2f < y(9)(bit line) ^£-3. ^ 7) 

#3., Sla^l 51 *m 7l)olH(6)^^ 7^ H}<y(2)# *J=*Hr i.^ ^(4)* ^7^ ^ 

SU^l, 0.25/zm 7l^^]A^ ^^^o] ^ojt}-. <%q\- ^ SAS 7]^<3} £^o^ ^ Afo]^ cfl 
^ 20% ^ SlTfl Sl^cf. 



cf^S, £21- %^*>^ , £la^lAl<^ ^-o] SAS 7l^# A>-g-^l ^ ^o. t^o] ^ 

t+-§-°-5., 5L3al- %^<5>^, SAS 7]<£-^ A}-g-*l- 7%°. c^o] f-sflAl Dfls.^ ^ o^o] 
A o v Efl7l- slaI^ oij7 ; £3b» £3a^ a -a ^ ^#517} 5LAls)c>| oi^. 
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<20> ;£Al si w>sq- ^oi SAS 7l^# oi-g-sv ^^ofl^ alB 4<?)(9H ^*}7fl 4^ 

^(8)°1 ^) ^ ^Elti <3<*(iHj o]^ ^<g*H iii 4^(2)^ ^<R>4. 

<2i> H^t-fl, ;E3b4 go) junction) ^r, H}*1(2H B€*l ^^(8a)^ 5. 

?14fe ^*$°] 5U4. °14 ^^r 4<?1(2)^ z\*£o] o)o.^ si 3h q. £ 

^*1tt tb^, <3^(8a)2] ^ta a) *| ^ 7>*fl7} 7] 4 7} ^o)x^. ^, 4^3 

^ ^r 0 ^l ^31*1 <g^(8a)^ ^*H]^ Aj-cfl^o.^. ^ oj^-ol ^-y^cH ^%lo} nflo. ^ 

<22> J£4# ^S*}^, ;£3a°fl44 ili aj-ol-g: oj-g-tg- ^o. 

tV #Hfl4 *l]2.e} 51^0} ol^. 

<23> 44 ^-o] ^ 7^o) 7]^, i^A ^eMo] 167fl44 ^-^JD^ ^tt^fl 

iS4 ^i^H A i 4°1^ IR ufl-g-ofl hB tij-ol^^Cback bias)^ 4^1 u)-^ 

4. 44^, nflj^o] ^^( r ead)^l <>fl&|7} ^ &4. ^] s-aflA] ^ 



25-7 
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<24> ^Mg, oj-gfl 3l£ -£j>.^ ^*j-o] <&t£ 600Q^nfl ( ir 7J-5>1- tJ)^ .^o.S. f 

*l) 44 <^»}*i| 4 ^ x>o] 7 > 0.06VS VDS ^o] 7 > 1H§^§- 5U 

t}. <^7H, ^ I7fl^ aAl*V ^o]cf. 

<25> [S 1] 
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<26> °)°]*\, £51- , B^l^l <3^£| 3°!^ ^-2-^ CA]5]o] olcf. 

<27> cfl^ 2400A ^S.^ H^^l ^ 600Q^£.ofl «V«fl 3600A^ 

a o l^ 880£°-5. ej= 50% ^S. #7}tlcf. 0.18/an^" 1-ZJM *fl2.ii| <HH ^ H*S 

*l^El^ H^l^l <3<3 3°]7> 3500A ^lS-S., ^7l # ^l^^tl ^ 

3500A ^11 t^-M, 4 ^ <sj on *1 ^ 1800AiL3. <3<3# 

<28> ZLE^M-, o]E^l 7^ o- ^ ojeri^ ^ <^ 03 _g_ ^-£^ ^V^o 1 ^ ^^H 0 ) , ^ 

^ ^>M&>, -SL*HH (overlay) ^^l7> lH8*Hr $14. 
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<29> a}--*], Jg-^-g. ^t}7] 3°-^, 

fflS.^ ^ A>ol^ ^±*}7) ^*fl *j-g-sl STI (Shallow Trench Isolation) SAS(Self 
Aligned Floating Gate) 7]#-g- -§-^1^] ^-^f^-g; ^ ^_2.i ^-g- ^7^1 7 fl^Al ^ ^ oi 

si, *§-°] 3tr € <3<3°1 <3«3^, # 

7l i| <^ S] ^l^^^l fl^l^M ^lasl ^^Hl IAS *rfe iL2 S]S7> ^^51 Jl, ^7> ^-s] 
1- 3tr ^ H3»*l <3^°1 ^-^^ 01=0^^1 ^HflAl nfl^^oll i3 

^ H^l^l ^^2] Qo)^ # 7 ] X\^o\] ig}^ E^j cg^o) Z^o]^ 

4 53 -i- 

<31> ^7]A-1 ) AV 7 ] ^ cg<*o} ^ e^*] ^o}i- 1000~2000A ojtfl^. ^^^o] la}^ 

<32> a*}-, 4>7l*l- ^^>7l 3]f$\ ^-g- STI (Shallow Trench Isolation) ^^r 

SAS(Self Aligned Floating Gate) ^-§- *}-g-*Hr f-elW °flS.^ , ^ 

^ ^«.^HsflolB<>ll dH-E.B-1 -^*H1 ^-S-tr H ^-8: oflS^ ^*H1 

Hl^^5l-Al-7l^ ^n^, ^7} 4. <3 ^ ^ ^ °J ^ 44 *fi^ ^4 ^ 2« = 
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Z.*}JL, oil- ^"71 ^ , #7) ^ ^ 

^*L^H3HH £ ^o] ^#5}^ ^H, A oM ^r^ *1 °3 ^ tt.^ e gfl o] e 7} Oj 

<33> <^7]A^ ^V 7 ] o]£- ^01 cJ-Tj]^ o]^-oj ^.J£7> 1E14-5E14 *}o]7} ^0} v}#2\f>\ 

A. 

<35> ^1-71 ol^- ^oj cj^l- Ar> Xe> Kr -o) 71^7} ^ ol-g-Slol H >^-a| ^cj- . 

<36> ^7ltt ^sfl STI (Shallow Trench Isolation) 

SAS(Self Aligned Floating Gate) 3-§-^Kr #2JW ufls.E|i2j A]^ ^ofl , ^ 

€■ nflSLs] ^*H1 H <8^* $^*>oL, oflS.e) -^*H 

J£2: ^£ <3^* ^ *f ^ ^1^, #7] <g ojo^oii *im-§- E^SSAi As* A>-g- 

*M ^<Q*\$= ^7} >i ^^Hl ^ 3fl= ^sK v £ 3fl= ^s}-^^ 

Ol# 4^35 S>C^ sflc ^ Sj-nl-, 3flc AV^OV ^ ^£l^ A^tiAE E |olEf *lzW£ # 

7115. ol^ol^l 3}-^ o. s Qv±. 
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1020^087357 2003/11/19 
<37> °)7)*\, ^7} o)£- c^j- As o} o\]^x}7\ 25~35KeV fl^^]^, ^r°^£r tfl^ 1E13 

<38> g^, ^-71*1 ^-*]-g: ^t}7] ^ STKShallow Trench Isolation) ^4 

SASCSelf Aligned Floating Gate) ^-§-*Rr f-elW *flS.^ XI 3t , 

? ^2.21 ^.9-^: € <8^-8: ^^*>Ji, #7l *fls.£| ^^.^ 

til ^^2)- A] ^71)^, ^-71 4g <3<* * ^ ^^ofl Zj-Z^ sfliE. <4sj-^ V ^ 2fl = 

&-s\JL, o]M. v}^B_S. *H ^-7} ^SJ-^-i- 2fljEL ^S^a)- ^ A -!4 OJ !^ 

<39> Aj-7^ ^-O] §M ^tt «2fl^l °H-E.&)^ 7fl>a ^2: ^ H *fli£ 

^^3, #2fl^l ^las] 7fl^*f| &<H>H 71^21 ^fl A}o]^ ^A] Aj-ofl 7 > JE)^ 

<40> ol^> Jg. a^V^ol 4^Hr 71 # -g-<>HH -i-A o Vol ^Al o. 7> ^] A7} M. o. _g.ol *}7fl Aj 

*m 4 s 35=3. ^ 4^*!^- -s A i °i] s %^\*\ 
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<42> £ a]^ w>if £o] ^-^ofl o)^. Dfls^^ #e)^- ^^.^Sefl^HdOO) ^^1 7ll 

ojH, =eflo] ^eme ^-°1 ^^s)j7 ( ^J- ^ H^l^l <3^(116H 

^1 ^^(110)4, #7l >g ^^(110)^1 £)^<3<*fl "flS-e) ^^.s. ^ 

15 5]S7> ^#£)JL, ^7.} ^-ejl- ^ ^ ^^(126)o] ^ <3*|(120)°] 

<43> <^7H, #4 >i ^UlOHl ^ H«*l ^^(116)^1 #7} ^ *1<*H 

*§#€ B3fi*l (126)3 ^1-711 ^#3^ ojtj. 

<44> v}#2\-s}7}3,, #7l iB (110)3 ifl H31*l <3^(116)3 1000-2000A o|iflS 

%j#s)jl, #7] ^ H€*l ^(126)3 3 ol^ 3000-4000 A ^£5. ^^<>1 wf^^tj.. 
<45> o}$± Qo] ®o_3,^, ^^(110)^1 ^#3tt ^ H3U1 ^^(116)^1 a<>l7> 4°>^7l 

afl^l, #71 <fi H^l^l <8^(116)-i- 43- ^§#3^ 71^. ^o_^ 2^.01^ ^^Vo] ^o}*}?)) 

, 43-*l #2fl^l *flS.B]sl el= £ HSZLEfl^ ^#*m ^ oiTfl ^cf. 



<47> Di^ f ^j^s. a^^h ell °1B( 100)^11 ^12-Sl ^-*M1 H 1^(110)f ^#*Kdl, 

#71 nflSEl ^*H1 15 ^ ^^(120)^- ^#W. *]7)*\, #71 ^ °§ 
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^(110)^1^ 7ti°lB, ii^ ^Efl^l f-o] ^^51X1°]-, £ ^7> Jl^x] 

<48> ojc^Ai, AV 7 ] ^ <a^(H0)ofl ^<a^ f ^ ^^(110)^ Wl^^Sj-Al 

^14.(-£7a <^7H £^ 140-^ ^ tl^B 511^1 H( 100) *J <^^(110) 

f^HSL b^*1 <gs|(116)°l ^€ ^<$°] v}^EL°]k±. 

<49> <^7H, ^1-71 o]£- cj^]^ o]^o} ^-£ 7 > 1E14~5E14 A>o) 7 > S) JE.^- f-o] u}^*]*} 

-H, 3E*h ^-71 o]£- #3HH oj-g-^ o].g-£- Ge 5£^r 4^ *>M-7> ^ 

<50> a o > 7] -ol £3}- Ar> Xe> Kr 7 1^1] 7 ]. ^1 ol-g-^o] H>^^|- 

4. 

<5l> a o v 7 ] ^ ^^(110) ^ ^ ^(120H1 ^ sfliE. ^^(112) ^ 4 = 

^Sl-5]-(114)^: ^^-Al7jx^.(£7b ^-S) 

<52> a> 7 ] Ge -o} ol-^ol a|^^5)-sl ^ ^^ (no)j? |. 2*r& c$ 

^(120)^- ^ ^^-(112)^ ^ ^£7> Cfs 7 ) nfl^ofl, sl^^o] ^7> ^ S 

Cfecf. ^, a>7] W-l^^s}-^ 4fl ^(IIOHHtt 5{|-E. ^>2)-^-(112)^ ^J- ^5L7> W11-S71 nfl 
^-ofl zl -tl 2}- °V( 112)^1 -^^l7> ^-t}]^ O.JL ^ZL, ^7} =^<£ ^^(120)^]^^ sfliEL 
(112)^ ^ ^5L7> -£}7l nfl-g-ofl ZL ^3^(112)^ ^7} ^tfl*} 0.5L g£cf. ^s)-^- 
(114)^ -^?||^ ^ollAi 

<53> oj-Efl S2^ Ge °l-£r^ ^oi ^^ojj A>^.^(H2)^ ^ ^^l7> 4-§-# 
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<54> [S. 2] 



Ge Imp 


Ge Imp 


Ge Imp 


Ge Imp 


Ge Imp 


4E15@80K 


2E15@80K 


1E15@80K 


5E15@80K 


1E15@80K 


-1350 A 


-455 A 


317. 5A 


274. 5 A 


-339 A 



<55> o}o]x\ t #7l <3^(110) ^ ^r>£ ^^(120)0)1 ^ ££5l|^liS( 130)1- 

°1» D }^3S «H #7] afl^. ^3^(114) ^ sflJEL ^3^(112)^8: ^z]"^^, #7} H ^ ^ 
(110)^ ^e]^ Aia.^EeflolBdOO) g_^o) -g-Alofl , #7] ^ ^*M€- 

iB3HH(100)7> ^ Sols A]z^i)ol ^£ e^j^i cg^(i26)ol ^^S]^, ^z}-§- 
^^lt!:4.(£7c ^20 

<56> ^7l^ ; # 7 1 ^ ^^(120)^ 4^- <i5)-^(112)^ ^7}- ^-cfl^o.^ 

3XA ^^-^1, ^*flS <#7] ^ <3<3(120)S] 5fl= ^2KKll2H ^S\JL, o)o]*\ ao | 
5. ^ B^*l ^^(126)^1 ^ofl Aj-7] ^ ^^(110)2] AiiiE^lE(ioo) S^o] ^ 

<57> 0)0^, #7] i£efl^l>ie(130)« ^}7]^JL, ^7) 3fl = ^3s}-e|(114)^: *]-= uf^HS. 

*H #71 H ^(110)^ ^"tfl^^^. Sj-^r ^o}o} ^ e^I^I ^^(H6)o] ^ 

^£]5L^ *>JL, #7] ^ ^^(120)oll^ ^^^Ai?- S^r ^ S3!*] ^(126)°! ^ 

<58> ^-7lSf £0] ig-jO^^ ^-71 ^ ^^(116)^1 °l£r i^.^ 

^^l^, =1 H B.^] ^^(116)^ H°)7} ^Hflii^ ^tfl^^-S. ^O}^ <&7] nfl-g-ofl, ZL 
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<60> ^33. A|ti.iHeflclH<Hl ^-^o\] ^A^V i3 ^^^51, ^7] iis) 

<6i> °}°]*\, ^7) <8<*H *fl>i-g- £^rHS>| As# A}-g-*H °l£r 

<64> ^7lA^ t ^>7l oj£- cj^^ As oi oflu)*l7}- 25~35KeV oluflo]^ , cfl^ 1E13 

<66> n}*], ^2)3. A^^EeflolH^l WI12-&1 ^^Hl ^^.tl: € ^^V^, ^SEl 

<67> 0)0^, A o V 7 ] ^ ^ofl ^^H, Aj- 7 ] ^ cg<*o} Hl^^^Al^cf. 
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<70> , ^7] sflc Alsfoi-^ av 7 ] a-] y_^E E flo] Efi]. a] eh oil- ^ ^^-ojno.^ 

<72> ^-7l«2f Z>o] *}c*| £ igvgcty 3.2ftX\ T^JE.^ ^ ^ ^ 2 pJ ^ ^ 

W&<* ^V^, #2fl^l 7fl^l 7l$Sl i| A}o]^ #ofl7> 

<73> o]^o\]*\ ^o. Mj-^ofl u]-= ^eflAl T^j- 7 fl^ ^ ZL 

^^^H £ ^3 7)^X* ^^lo] olcfjT ^- ^ojcf. 
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11 

£-3* W -i <3^°1 ^ #7l ifi <g^3l ^3 

^*H] ^IL^ SJ-fe 5)5.7} ^^5|JL t ^RV ^ H3!*l <?§eH ^ 

^-7} ^ <£<*M1 ^ H^l #7] ^ ^l^ofl ^ H^l^l 

[^T^ 2] 

*Hl3N #7] H ^ B^l^l 301^ 1000-2000A 

53* §rfe #elW ^lS.e)^ iii 7-]^- 7 fl*i ^-21. 

13 t 1 ^ 31 

STI (Shallow Trench Isolation) -g-^-Bf SAS(Self Aligned Floating Gate) 3-§-*r 

^W-iH^ol^oj] DflS-Sl -§-*Hl ^Jl*} ^ ^^*>JL, #7l ^S.£| ^ 

o\) 5fe ^ <g«3-& ^#*Rr #31; 

#71 ^ ^ <$<*°\) #sj-^ 5? ^ ^sJ-^M- 

#711; 
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^ #EflAi oflsalsl ^ «J-^. 
4] 

*fl3^°fl fl°H. °l-& ^oj #711^ ol-g-oi ^£ 7 | 1E14-5E14 A>olo] S-;go_3. 

5] 

*)13%M1 >8"7l ol^- ^oj #711 ofl A} ol-g-^ ol^^ Ge ^ 4^ ^ ^ ^ 

61 

*fl3^°ll floH, ^"71 ol^- ^oj #711^ Ar> Xe, Kr f-Sj 7 }^ 7 > ^ o]^^- 

m^-ty 7] 

STI (Shallow Trench Isolation) ^4 SAS(Self Aligned Floating Gate) ^-8: ^-§-^f 
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*1 tL^B^HHofl nflssl ^-^Hl ^A^V il °J°^ ^*r^, ^-71 nfl2.el 

ofl US 5] SI- ^ <$<*^r ^*Hr &7\)l 

8] 

*fl7^°fl ^^i, #7) ol^ ^oi cfTfl^ As^ «^m^7> 25~35KeV ^<y%^ cfl 

^ 1E13°J f^AS ^ #EflA) nflSLE^ ^ ^ 

9] 

STKShallow Trench Isolation) SASCSelf Aligned Floating Gate) 

*fl2.^ ^^Hl %^*i € ^^s>JL, #7) x^S.^ ^ 
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